The detour matrix of a molecular graph is obtained and the procedure to find the detour matrix and detour spectrum is explained. The relation among the detour matrix and distance matrix are given. The detour polynomial is computed. The Wiener number is calculated and also it is compared with the DS value of the molecular graphs considered. The correlation coefficient reveals that the there is a close relationship among the Wiener number and DS value of the molecular graphs.
Introduction
Chemical graph theory is an interdisciplinary science that applies Graph Theory to the study of molecular structures. The molecules or chemical compounds are modeled by an undirected graph. Chemistry produces the objects of its own study and chemical composition is a unify concept for all the investigational sciences. There are no restrictions on the design of structural invariants; the limiting factor is one's own imagination [1] . Molecular structure is one of the most fruitful scientific concepts of this century. In the molecular graph the vertices represent atoms or group of atoms and edges represent chemical bonds between atoms or group of atoms [2] . The molecular descriptor is the final result of a logic and mathematical procedure which transforms chemical information encoded within a symbolic representation of a molecule into a useful number or the result of some standardized experiment [3] [4] [5] . The basic assumptions are that different molecular structures have different chemical properties and similar molecular structures have similar molecular properties. Each molecular representation represents a different way to look at the molecular structure and its chemical meaning is strongly immersed in the framework of the chemical theories [6] . The detour matrix can be used to compute a novel topological index called the detour index in the same way as the distance matrix can be used to generate the Wiener index. The detour index which is a Wiener-like, index and also in earlier studies the term-the detour index is introduced and the properties of this index and its uses in structure-property relationships are given. The usefulness of the detour index is deflated by the fact that to date no method is available to compute the index. G be a connected graph with vertex set V (G) = v 1 , v 2 , . . . , v n . The ordinary graph spectrum is formed by the eigen values of the adjacency matrix. In what follows we denote the ordinary eigen values of the graph G by λ i , i = 1, 2, . . . , n and the respective spectrum by spec(G). The detour matrix ∆ = ∆(G) of G is defined so that its (i,j)-entry is equal to the length of longest path between vertices i and j. The eigen values of the ∆(G) are said to be the ∆-eigen values of G and form the ∆-spectrum of ∆(G), denoted by spec ∆(G). Since the detour matrix is symmetric, all its eigen values λ i , i = 1, 2, . . . , n are real and can be labeled so thatλ 1 ≥ λ 2 ≥ . . . λ n .
Preliminaries

Wiener number of a graph G:
H.Wiener defined Wiener index W (G) as the sum of smallest distance between all vertices of the graph G,
The Wiener index W (G) of a graph G is defined as the sum of the half of the distances between every pair of vertices of G.
Detour matrix:
The detour matrix ∆, sometimes also called the maximum path matrix or maximal topological distances matrix, of a graph is a symmetric matrix whose(i, j) th entry is the length of the longest path from vertex i to vertex j, or ∞ if there is no such path.
Detour polynomial:
The characteristic polynomial P D (G, x) of the Detour matrix of a graph G is called the Detour polynomial is defined as
The coefficient form of the detour polynomial is obtained by expanding the above determinant
Detour spectrum:
The roots of the detour polynomial λ i ; i = 1, 2, . . . , N are referred to as the detour spectrum λ . Sum of squares of the elements in the detour spectrum is equal to the trace of ∆ 2 .
Detour index:
The detour index ω is defined in the same way as the Wiener index W, (i.e.) the detour index is equal to the half sum of the elements of the detour matrix.
Calculation of Wiener number, Detour matrix, Detour polynomial and Detour spectrum of benzenoid hydrocarbon molecular graph:
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Conclusion:
For all four of the benzenoid hydrocarbons molecular graph, the Wiener and detour spectrum are computed and it is observed that the coefficient of correlation between W and DS of the benzenoid hydrocarbons molecular graph is 0.98. In QSPR development and studies for the compounds is a critical procedure, but the graph theoretical descriptor obtained using the molecular structures by the corresponding molecular graphs is very appealing and easier way. The first topological index W was proposed by Wiener and more and construction oriented and also indices based upon their degree, distance, eccentricity and connectivity have been constructed because of their simple, speediness, and accuracy. Hence, we conclude that the topological invariants depict the real connection among atoms.
